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Description 

This invention relates to inhalers, ie devices for 
administering medicaments in very fine ormicronized 
powder form. 

The administration is achieved by the patient in- 
haling through an appropriate mouthpiece provided 
on the inhaler, and which is applied to the mouth. 

One type of known single-dose inhaler delivers a 
dose of medicament in powder form contained in a 
capsule, which is inserted into the inhaler and then 
perforated or otherwise opened. An air stream, gen- 
erated by the sucking action of the patient, removes 
the powdered medicament from the open capsule to 
administer it to the patient 

Instead of the said mouthpiece, the inhaler can 
comprise a suitable nasal adaptor to enable the pa- 
tient to inhale through a single nostril. 

Some examples of single-dose inhalers are de- 
scribed in US-A-3,807,400, 3,991,761 , 3,906,950 and 
4,013,075. 

EP-A-0,211 ,595 describes a type of multiple sin- 
gle-dose inhaler, which receives a circular blister 
sheet comprising radial blisters, each containing a 
dose of medicament in powder form. 

The inhaler is provided with means for bringing 
one blister after another into a piercing position, and 
means for piercing the blister. When the piercing 
means are operated the medicament dose contained 
in the blister falls into a chamber below the piercing 
position. The chamber is traversed by an air stream 
generated by the sucking action of the patient. The 
powder medicament is thus dispersed into the air 
stream and is inhaled by the patient 

The multiple single-dose inhaler has however 
certain drawbacks. In particular, because of their 
shape, circular blister sheets have a certain bulk 
which governs the dimensions of the pack in which 
they are sold. 

In addition the air stream generated by the suc- 
tion action of the patient travels substantially at a right 
angle. In this respect, the air is drawn through the 
hole produced in the blister as a consequence of its 
piercing. The axis of this hole is substantially vertical 
and lies above said chamber which is to receive the 
dose of powder medicament falling from the pierced 
blister. The aperture through which the air stream 
leaves the chamber, which communicates with the 
mouthpiece, is coaxial to this latter, the relative axis 
extending horizontally. The air stream therefore devi- 
ates at said chamber, which is fairly large. Thus in the 
chamber there are regions which are incompletely or 
only marginally swept by the air stream generated by 
the inhalation. It can therefore happen that the dose 
of medicament present in the chamber is not entirely 
removed. This occurs particularly if the patient, hav- 
ing operated the blister piercing means, does not 
maintain the inhaler rigorously horizontal when he 



holds it to his mouth, so that the dose of medicament 
is able to move into marginal regions of the chamber, 
Again, the said chamber is in fact formed of two parts, 
a lower part integral with the mouthpiece and an up- 

5 per part delimited laterally by walls integral with the 
rota table circular support which carries the blister 
sheet and forms part of said means for bringing the 
individual blisters into the piercing position. A slit is 
present between the two said chamber parts at about 

10 half the chamber height. 

It often happens that in bringing the inhaler to the 
mouth, the patient does not maintain the inhaler rig- 
orously horizontal as he should, but accidentally in- 
clines it to the horizontal by an angle which may even 

15 approach 90°. Consequently, instead of lying on the 
base of the chamber, the dose of powdered medica- 
ment lies on its side wall, this wall comprising said slit. 
For constructional reasons this latter cannot in ail 
cases be so small as to prevent the powdered medi- 

20 cament, the granules of which can have a size of the 
order of microns, from partly falling out of the cham- 
ber through the slit. 

There is then the rather serious drawback that 
the dose effectively inhaled by the patient is less than 

25 that prescribed. In addition that part of the medica- 
ment which escapes through said slit disperses to soil 
the interior of the inhaler. 

This is confirmed by the fact that the cited patent 
application states that the inhaler is provided with a 

30 brush for cleaning the inhaler. In reality, after the in- 
. haler has been used for a certain period, on opening 
it it can be seen that its interior is covered with the 
powder of the medicament, which can be removed by 
the said brush. This brush is also used to remove any 

35 powder which accumulates in the corners of said 
chamber. 

The present invention proposes to obviate the 
aforesaid drawbacks of the multiple single-dose in- 
haler of the known art, in particular by providing an in- 

40 haler which besides being simple and comfortable to 
use, utilizes a blister sheet of minimum overall size. 

Said object is attained by the inhaler of the pres- 
ent invention, comprising means for bringing the blis- 
ters of a blister sheet one after another into a piercing 

45 position, means for piercing the individual blister 
when in the piercing position, a delivery channel 
through which the patient exerts the inhalation ac- 
tion, and an air intake which communicates with said 
delivery channel when a blister has been pierced, the 

so released dose of medicament being removable by the 
air stream generated by the inhalation, characterised 
in that the blister sheet is in the form of a strip with 
the blisters aligned, there being provided a channel of 
rectilinear axis, coaxial with the delivery channel and 

55 connecting this latter to the air intake, the individual 
blister when in its piercing position being interposed 
between the delivery channel and the connection 
channel, within the connection channel in proximity to 
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that end thereof adjacent to the blister when in its 
piercing position there being provided a cup coaxial 
with the connection channel, the concavity of the cup 
facing said blister, the cup having smaller dimensions s 
than the dimensions of the connection channel at the 
position occupied by the cup. 

During piercing of the blister the inhaler must be 
held with the delivery channel substantially vertical 
so that the dose of medicament in powder form con- 1 o 
tained in the blister falls into said cup on piercing, the 
dimensions of which are such that the powder falls 
into it even if the inhaler is not rigorously maintained 
with the connection channel (and hence the delivery 
channel, ie the mouthpiece or nasal adaptor) vertical. is 

By providing the cup with a suitable concavity 
and making the cup of convenient capacity and pre- 
ferably a capacity substantially greater than the vol- 
ume of the medicament dose, in bringing the inhaler 
to the mouth or nostril after piercing a blister it is not 20 
necessary to maintain the mouthpiece or nasal adap- 
tor rigorously vertical. 

In this respect, by choosing a suitable diameter 
and a suitable cup concavity, even if the delivery 
channel is inclined significantly to the vertical, which 25 
can inadvertently happen while the patient brings the 
inhaler to his mouth, it is difficult for the medicament 
dose to fall out of the cup. 

Only by inclining the inhaler at large angles to the 
vertical (approaching 90 Q ) can the powdered medica- 30 
ment fall out of the cup, but it then rests against the 
inner wall of said connection channel. The inclination 
at which the powder falls out of the cup is even greater 
than might be expected because the powder has a 
certain resistance to flow. For this latter reason and 35 
the fact that when the powder falls from the cup the 
inclination of the connection channel to the horizontal 
is only slight, the powder is unable to fall out of said 
channel and can therefore be all used on inhalation. 

From the aforegoing it is apparent that the inhaler 40 
according to the invention does not need to be provid- 
ed with a brush as it does not require cleaning. 

The use of blister strips instead of the circular 
blister sheets of the known multiple single-dose inhal- 
er results in a considerable reduction in the size of the 45 
blister pack. 

In one embodiment of the multiple single-dose in- 
haler according to the invention the means for bring- 
ing the blisters in succession into their piercing posi- 
tion consist of a hollow drum rotatable about its axis 50 
to carry the blisters, one after another, into the pierc- 
ing position, the lateral surface of the drum having 
equidistant seats communicating with the drum inter- 
ior and arranged to receive the blisters of the blister 
strip, this latter when inserted into the inhaler being 55 
wrapped at least through a certain portion about said 
drum, the connection channel being disposed within 
the drum, that end of said channel towards which the 
concavity of the cup faces being in a position corre- 



sponding with the piercing position. 

Conveniently, the blister piercing means consist 
of a plunger or point disposed coaxially within the de- 
livery channel and axially movable in both directions. 

According to one embodiment of the present in- 
vention the piercing plunger or point is rigid with the 
delivery channel, this latter being axially movable in 
both directions to pierce the blister lying in the pierc- 
ing position. 

To improve the dispersion of the medicament 
dose into the air stream generated by the inhalation 
of the patient, a vortex generating means is provided 
in the delivery channel. 

Preferably, this means consists of a fixed coaxial 
helix carried by a coaxial shaft. Compared with later- 
ally supported helixes with a free axial channel, this 
helix with its coaxial support shaft prevents the tur- 
bulence created by the patient following inhalation 
from concentrating the medicament powder within 
the central part of the flow. This results in a more uni- 
form distribution of the medicament particles 
throughout the entire cross-section of the air stream 
leaving the delivery channel. 

Preferably the blister strip comprises in one or 
both edges a series of equidistant notches to be en- 
gaged by corresponding drive teeth provided on said 
drum. Simple drive means are hence obtained for 
bringing the individual blisters, one after another, into 
the piercing position following rotation of the drum. 

Alternatively, instead of the initial blister inserted 
into the inhaler, a false blister projecting to a lesser 
extent than the other blisters can be provided. This 
false blister, by engaging one of the blister seats pro- 
vided in the drum, allows the blister strip to be drag- 
ged by the drum when rotated. 

To obtain more regular and precise advancement 
of the blister strip, the drum can be provided both with 
said notches and with the false blister. 

The invention will be more apparent from the de- 
scription of one embodiment given hereinafter by way 
of example only. In this description, reference is made 
to the accompanying drawings, in which: 

Figure 1 is an exploded perspective view of the 

inhaler; 

Figure 2 is a plan view of a blister strip; and 

Figure 3 is a view thereof in profile. 

From Figure 1 it can be seen that the inhaler 10 
comprises an outer casing formed from a left half- 
casing 12 and a right half-casing 14, which are sub- 
stantially equal, and a closure element or base 16. 

The two half-casings 12 and 14 enclose a drum 
1 8 supported rotatable about its horizontal axis by the 
half-casings. The drum 18 is internally hollow and is 
open at one end, namely at its right hand end. It com- 
prises in its lateral surface a series of equidistant 
apertures or seats 20 for receiving the blisters 30 of 
a blister strip 60, which can be partially wrapped 
about the drum 18 in the manner explained herein- 
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after. 

Within the right half-casing 14 there is fixed a 
tubular element or connection channel 22 In a vertical 
diametrical position within the drum 18. 

In the base 16 there is an aperture or air intake 
28 coaxial with the connection channel 22 and com- 
municating with it when a seat 20 of the drum 18 cor- 
responds with said air intake 28. 

The base 16 comprises two slots 24 and 26 as- 
I sociated with respective guides 34, 36 for the blister 

r strip 60. The blister strip 60 is inserted into the inhaler 

10 through the first slot 24 and can be extracted 
through the second slot 26 when all its blisters 30 
have been used. 

The rotatable drum 18 represents a drive mech- 
anism which enables one blister after another to be 
brought into a position, ie the piercing position, in 
which two diametrically opposing seats 20 of the 
drum 18 correspond with the open ends 38 and 40 of 
the connection channel 22, the blister to be pierced 
being contained in that of the two said seats which 
corresponds with the aperture 40. 

To facilitate the operation of arranging a blister 30 
of the blister strip 60 in said piercing position, a mech- 
anism can be provided to rotate the drum 18 step- 
wise, a blister being moved into the piercing position 
at each step. The drum 1 8 is rotated via a knob orgrip- 
ping fin 42 provided on the left end 44 (Figure 1) of 
the drum 18 and fixed to this latter. The knob 42 pro- 
jects outwards through a circular hole 44 provided in 
the left half-casing 12. 

Within the connection channel 22 in proximity to 
its aperture 40 there is provided a circular cup 46 co- 
axial with the channel 22 and of smaller diameterthan 
the inner diameter of said channel 22. The cup 46 has 
its concavity facing the aperture 40 and is retained in 
position by three spokes fixed 120° apart to the inter- 
nal wall of the connection channel 22. To the side of 
the cup 46 there is sufficient free space to allow an 
air stream of the required flow to pass. 

As can be seen in Figure 1, the ends of the con- 
nection channel 22 are shaped as a curved flange, 48 
and 50 respectively, in order to match the shape of 
the internal cylindrical wall of the drum 18. Each of 
the two half-casings 12 and 14 comprises an upper 
protuberance 50 and 52 respectively. When the inhal- 
er is assembled, the two parts 50 and 52 enclose the 
mouthpiece 54, which is placed to the mouth of the 
patient. The mouthpiece 54 encloses a delivery chan- 
nel 82. 

In the illustrated embodiment of the inhaler ac- 
cording to the present invention, the mouthpiece 54 
can be moved vertically in both directions. To achieve 
this, the mouthpiece 54 comprises two opposing 
knurled grips 56 projecting outwards through relative 
apertures 58 provided in the parts 50 and 52 which 
surround the mouthpiece 54. 

The mouthpiece 54 is retained in its most outer 



position by the action of a pair of springs (not shown) 
inserted into symmetrical cavities (of which only one 
can be seen in Figure 1). 

5 Coaxially with and in the interior of the mouth- 

piece 54 there is provided a coaxial point 62 for pierc- 
ing the blisters 30 of the blister strip 60. The point 62 
is kept centered within the mouthpiece by a ring 64 
fixed to it. The ring 64 can be forced beyond the step 

10 66 provided within the mouthpiece 54, to fix it to the 
mouthpiece. Consequently, when the mouthpiece is 
pushed downwards using the grips 56, the point 62 
also moves downwards. If a blister 30 of the blister 
strip 60 is in the piercing position, the point pierces 

15 the blister. On releasing the mouthpiece 54, it returns 
under the action of said return springs to its most out- 
er position. The dose of medicament contained in the 
pierced blister consequently falls into the underlying 
cup 46 which, as stated, has a capacity substantially 

20 greater than the volume of the medicament dose 
which falls into it. Because of this and because of the 
convenient concave shape of the cup 46, even if the 
patient does not maintain the inhaler rigorously vert- 
ical in placing it to his mouth, the medicament cannot 

25 escape from the cup. This does not happen even for 
large angles of inclination to the vertical. 

Even if the patient in bringing the inhaler to his 
mouth should incline it by such an angle that the med- 
icament falls out of the cup 46, the inclination of the 

30 connection channel 22 to the vertical would have to 
be very large because of the large cup concavity. 
This means that the inclination of said connection 
channel 22 to the horizontal would be only small and 
hence as the medicament powder has a certain resis- 

35 tance to flow, the powder which falls into the connec- 
tion channel 22 would be unable to escape from said 
channel (and hence would not be lost as it can be still 
inhaled by the patient). 

The blister strip 60 already mentioned with refer- 

40 ence to Figure 1 is shown to an enlarged scale in Fig- 
ures 2 and 3. It is in the form of a strip with a some- 
what pointed end 74 to facilitate its insertion through 
the slot 42 of the inhaler 1 0. Both edges of the blister 
strip 60 comprise a series of equidistant notches 68 

45 to engage to corresponding series of teeth 70 provid- 
ed on the drum 18 of the inhaler 10. 

As stated, the blister strip 60 comprises a series 
of blisters 30 centered about the strip axis 72. As is 
well known, a blister strip is formed of two foils of mu- 

50 tually bondable material. One of the two foils can be 
of transparent material while the other is normally 
opaque and generally of aluminium. In the specific 
described case both the foils are of aluminium. One 
of the two foils is shaped to form pockets in it of over- 

55 all frusto-conical shape with a rounded tip, whereas 
the other foil is flat and is bonded onto the other after 
the pockets of this latter foil have been filled with the 
dose of medicament in powder form, to thus seal the 
pockets. 
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The piercing point 62 must be able to pierce both 
said foils without requiring excessive force by the pa- 
tient. 

Preferably that blister 30' closest to the tip 74 of 5 
the blister strip 60 projects to a lesser extent than the 
other blisters and does not contain medicament, its 
only purpose being to facilitate insertion of the strip 
into the inhaler. It is therefore a false blister and facil- 
itates the engagement of the strip 60 with the drum 10 
18 when the strip is inserted into the inhaler. 

Alternatively an inhaler can be formed in which 
the mouthpiece 54 is fixed and only the piercing point 
62 is mobile in each direction. 

The operation of the described inhaler is appa- 15 
rent to an expert of the art. However this operation 
will be described briefly for clarity. 

When the drum 18 has been rotated into a pre- 
determined loading position to be known as the pos- 
ition P, the tip 74 of the of the blister strip 60 is insert- 20 
ed through the relative slot 24 in the inhaler as far as 
possible. It is then only necessary to rotate the inhaler 
knob 42 with one hand for the false blister 30* to enter 
one of the seats 20 of the drum 18. Simultaneously 
the two series of teeth 70 on the drum 18 engage the 25 
relative notches 68 of the strip 60 to ensure reliable 
and precise advancement of the blister strip when the 
knob 42 is rotated. On that face of the drum which 
carries the knob 42 there is provided progressive 
numbering corresponding to the number of blisters 30 
30, in this specific case from 1 to 6. These numbers 
are visible through a window 76 provided in the left 
half-casing 12 of the inhaler. 

Through the window 76 there is visible a letter P 
which defines said loading position. Hence when the 35 
tip 74 of the blister strip 60 has been inserted with the 
drum in the position P and the drum rotated clockwise 
until the number 1 appears in the window 76, the in- 
haler is ready for piercing the first blister. Maintaining 
the inhaler vertical as in Figure 1, it is necessary only 40 
to press the mouthpiece 54 downwards as far as pos- 
sible using the grips 56 to cause the point 62 to pierce 
both constituent foils of the blister strip 60. On releas- 
ing the grip the mouthpiece 54 returns to its most pro- 
jecting position by the action of said return springs 45 
(not shown), and pulls with it the point 62. Conse- 
quently the dose of medicament in powder form con- 
tained in the pierced blister 30 falls into the cup 46. 
This latter has a volume substantially greater than the 
dose of medicament and has a diameter substantially so 
greater than that of the hole produced in the blister 
strip by the point 62. Because of this, the dose of pow- 
der falls into the cup 46 even if the inhaler is not main- 
tained perfectly vertical. 

At this point the patient has only to put the inhaler 55 
mouthpiece 54 to his mouth and inhale. The air 
stream produced within the connection channel 22 
encounters the cup, passes by it and generates 
downstream of it a vortex which removes the entire 



dose of medicament powder contained in it by entrain- 
ment by the air stream. 

The presence of the helix 78 within the mouth- 
piece 54 improves mixing of the powder with the air 
before it reaches the patient's mouth. The helix is car- 
ried by a shaft 84 coaxial with the piercing point 62. 

If the drum 18 is now moved into the position in- 
dicated by the number 2 visible through the window 
76, the inhaler is ready for its second delivery, and so 
on until the last position, 6, corresponding to the last 
available blister 30. 

When in this latter position the tip 74 of the blister 
strip 60 projects from the exit slot 26, hence by rotat- 
ing the drum 18 clockwise by the knob 42 the empty 
blister strip can be extracted from the inhaler, which 
is hence ready for loading with a new blister strip. 



Claims 

1. An inhaler (10) of the multiple single-dose type 
for administering doses of medicament in very 
fine or micronized powder form, said doses being 
contained in blisters (30) in a blister sheet (60), 
the inhaler comprising means (18) for bringing 
the blisters (30) of a blister sheet (60) one after 
another into a piercing position, means (62) for 
piercing the individual blister (30) when in the 
piercing position, a delivery channel (82) through 
which the patient exerts the inhalation action, 
and an air intake (28) which communicates with 
said delivery channel when a blister has been 
pierced, the released dose of medicament being 
removable by the air stream generated by the in- 
halation, characterised in that the blister sheet 
(60) is in the form of a strip with the blisters (30) 
aligned, there being provided a channel (22) of 
rectilinear axis coaxial with the delivery channel 
(82) and connecting this latter to the air intake 
(28), the individual blister (30) when in its piercing 
position being interposed between the delivery 
channel (82) and the connection channel (22), 
within the connection channel (22) in proximity to 
that end (40) thereof adjacent to the blister when 
in its piercing position there being provided a cup 
(46) coaxial with the connection channel (22), the 
concavity of the cup facing said blister, the cup 
(22) having smaller dimensions than the dimen- 
sions of the connection channel (22) at the posi- 
tion occupied by the cup. 

2. An inhaler as claimed in claim 1 , wherein the cup 
(46) has a capacity substantially greater than the 
volume of the dose of medicament in powder 
form contained in a blister (30). 

3. An inhaler as claimed in claim 1 or 2, wherein the 
means for bringing the blisters in succession into 
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their piercing position consist of a hollow drum 
(18) rotatable about its axis to carry the blisters 
(30), one after another, into the piercing position, 
the lateral surface of the drum (18) having equi- 
distant seats (20) communicating with the interior 
of the drum (18) and arranged to receive the blis- 
ters (30) of the blister strip (60), this latter when 
inserted into the inhaler (10) being wrapped at 
least through a certain portion about said drum 
(18), the connection channel (22) being disposed 
within the drum (18), that end (40) of said chan- 
nel (22) towards which the concavity of the cup 
(46) faces being in a position corresponding with 
the piercing position. 

4. An inhaler as claimed in claim 3, wherein the blis- 
ter piercing means consist of a plunger or point 
(62) disposed coaxially within the mouthpiece 
(54) and axially movable in both directions. 

5. An inhaler as claimed in claim 4, wherein the 
plunger or point (62) is rigid with the delivery 
channel (82), this latter being axially movable in 
both directions to pierce the blister (30) lying in 
the piercing position. 

6. An inhaler as claimed in any one of the preceding 
claims, wherein a vortex generating means (78) 
is provided in the delivery channel (82). 

7. An inhaler as claimed in claim 6, wherein the vor- 
tex generating means consists of a fixed helix co- 
axial with the delivery channel (82) and carried 
by a coaxial shaft 



richtungen (62) zum DurchstoRen des einzelnen 
Blisters (30), wenn er sich in der Durchsto&posi- 
tion befindet, einen Ausbringungskanal (82) 

s durch den der Patient die Inhalationshandlung 

ausfuhrt, und einen LufteinlaR (28), der mit dem 
Ausbringungskanal in Verbindung steht, wenn ein 
Blister durchsto&en wurde, wobei die freigesetz- 
te Medikamentendosis durch den Luftstrom, der 

w durch das Inhalieren entsteht, bewegbar ist, da- 

durch gekennzeichnet, daft der Blisterbogen 
(60) die Form eines Streifens mit ausgerichteten 
Blistern (30) hat, dad ein Kanal (22) mit einer ge- 
radliniges Achse vorgesehen ist, die koaxial zum 

15 Ausbringungskanal (82) verlauft und diesen letz- 
teren mit dem Luf teinlaB (28) verbindet, daft die 
einzelnen Blister (30), wenn sie sich in ihrer 
Durchsto&position bef inden, zwischen dem Aus- 
bringungskanal (82) und dem Verbindungskanal 

20 (22) liegen, wobei in dem Verbindungskanal (22) 

nahe dessen Ende (40), das an den Blister an- 
grenzt, wenn er sich in seiner DurchstoSposition 
befindet, eine Schale (46) vorgesehen ist die ko- 
axial zum Verbindungskanal (22) verlauft wobei 

25 die Konkavitat der Schale zum Blister zeigt, und 

dad die Schale kleinere Abmessungen als die Ab- 
messungen des Verbindungskanals (22) an der 
Stelle hat, die durch die Schale besetzt ist. 

30 2. Inhalationsvorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, daB die Schale (46) ein 
Fassungsvermogen hat, das im wesentlichen 
groSer als das Volumen der pulverformigen Me- 
dikamentendosis ist, die in dem Blister enthaiten 

35 iSt. 

3. Inhalationsvorrichtung nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, dafc die Einrichtung, 
urn die Blister der Reihe nach in ihre DurchstoO- 
position zu bringen, eine hohle Trommel (18) auf- 
weist, die um ihre Achse drehbar ist urn die Bli- 
ster (30) nacheinander in die DurchstoRposition 
zu bringen, wobei die seitliche Oberflache der 
Trommel (18) mit gleichem Abstand angeordnete 
Sitze (20) aufweist, die mit dem Inneren der 
Trommel (18) in Verbindung stehen und zur Auf- 
nahme der Blister (30) des Blisterstreifens (60) 
angeordnet sind, wobei dieser letztere, wenn er 
in die Inhalationsvorrichtung eingesetzt ist, min- 
destens von einem bestimmten Bereich um die 
Trommel (18) umgeben ist und daB der Verbin- 
dungskanal (22) in der Trommel (18) angeordnet 
ist, wobei das Ende (40) des Kanals (22), auf das 
die Konkavitat der Schale zeigt, sich in einer Po- 
sition befindet, die mit der DurchstoBposition 
ubereinstimmt. 

4. Inhalationsvorrichtung nach Anspruch 3, da- 
durch gekennzeichnet, daft die Blister Durch- 



8. An inhaler as claimed in any one of the preceding 
claims, wherein the blister strip (60) comprises in 
one or both edges a series of equidistant notches 
(68) to be engaged by corresponding drive teeth 40 
(70) provided on the drum (18). 

9. An inhaler as claimed in any one of claims 1 to 8, 
wherein that blister of the blister strip (60) which 
is the first to be inserted into the inhaler is a false 45 
blister (30') which projects to a lesser extent than 
the other blisters (30). 



Patentanspruche so 

1. Inhalationsvorrichtung (1 0) des Typs fur mehrfa- 
che Einzeidosen zum Verabreichen von Medika- 
mentendosen in sehr feiner oder mikronisierter 
Pulverform , wobei die Dosen in Blistern (30) in ei- 55 
nem Blisterbogen (60) enthaiten sind, die Inhala- 
tionsvorrichtung Einrichtungen (18) aufweist, um 
die Blister (30) eines Blisterbogens (60) nachein- 
ander in eine DurchstoBposition zu bringen, Ein- 



6 
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sto&einrichtung einen Kolben oder eine Spitze 
(62) aufweist, die koaxial in dem Mundstuck (54) 
angeordnetund axial in beide Richtungen beweg- 
bar ist. 5 

5. In halation svorrichtung nach Anspruch 4, da- 
durch gekennzeichnet, daft der Kolben oder die 
Spitze (62) starr mit dem Ausbringungskanal (82) 

ist, wobei dieser letztere axial in beide Richtun- 10 
gen bewegbar ist, um den Blister (30) zu durch- 
stoBen, der in der DurchstoRposition liegt. 

6. Inhalationsvorrichtung nach einem der vorherge- 
henden Anspruche, dadurch gekennzeichnet, 15 
daS eine einen Wirbel erzeugende Einrichtung 

(78) in dem Ausbringungskanal (82) vorgesehen 
ist. 

7. Inhalationsvorrichtung nach Anspruch 6, da- 20 
durch gekennzeichnet, dad die den Wirbel er- 
zeugende Einrichtung eine f ixierte Schraube ent- 
halt, die koaxial zum Ausbringungskanal (82) ver- 
lauft und durch einen koaxialen Schaf t gehalten 
wird. 25 

8. Inhalationvorrichtung nach einem der vorherge- 
henden Anspruche, dadurch gekennzeichnet, 
dad der Blisterstreifen (60) an einer oder beiden 
Kanten eine Reihe von in gleichem Abstand an- 30 
geordneten Einkerbungen (68) aufweist, um mit 

den entsprechenden Antriebszahnen (70) etn- 
zugreifen, die an der Trommel (18) vorgesehen 
sind. 

35 

9. Inhalationsvorrichtung nach einem der Anspru- 
che 1 bis 8, dadurch gekennzeichnet, daft der 
Blister des Blisterstreifens (60), der als erster in 
die Inhalationsvorrichtung eingesetzt wird, ein 
unechter Blister (30') ist, der in einem geringeren 40 
Mafce als die anderen Blister (30) vorsteht. 



Revendications 

45 

1. Inhalateur(10) du type a doses multiples pour ad- 
min is trer des doses de medicament en poudre 
tres fine ou micron isee, lesdites doses etant 
contenues dans des blisters (30) sur une plaquet- 
te thermoformee (60), I'inhalateur comprenant so 
un moyen (18) permettant de placer successive- 
ment les blisters (30) d'une plaquette thermofor- 
mee (60) dans une position de pergage, un 
moyen (62) permettant de percer chague blister 
(30) lorsqu'il se trouve en position de percage, un 55 
canal de sortie (82) a travers lequel le patient 
exerce Taction d' in halation, et une admission 
d'air(28) qui communique avec ledit canal de sor- 
tie lorsqu'un blister a ete perce, la dose de medi- 



cament liberee pouvant etre extra ite grace au flux 
d'air genere par I'inhalation, caracterise en ce 
que la plaquette thermoformee (60) se presente 
sous la forme d'une bande presentant des blis- 
ters (30) alignes, iedit inhalateur comportant un 
canal (22) rectiligne agence coaxialement par 
rapport au canal de sortie (82) et reliant ce der- 
nier a I'admission d'air (28), chaque blister (30) 
etant interpose, en position de percage, entre le 
canal de sortie (82) et le canal de connexion (22), 
ledit inhalateur comportant, a I'interieur du canal 
de connexion (22), a proximite de son extr6mite 
(40) qui est proche du blister lorsque ce dernier 
est en position de percage, une coupe (46) agen- 
cee coaxialement par rapport au canal de 
connexion (22), la concavite de la coupe etant 
orientee vers ledit blister, et les dimensions de la 
coupe (46) etant inferieures aux dimensions du 
canal de connexion (22) au niveau de la position 
occupee par la coupe. 

2. Inhalateur selon la revendication 1, caracterise 
en ce que la coupe (46) presente une capacite es- 
sentiellement superieure au volume de la dose de 
medicament en poudre contenue dans un blister 
(30). 

3. Inhalateur selon la revendication 1 ou 2, caracte- 
rise en ce que le moyen permettant de placer les 
blisters successivement dans leur position de 
percage consiste en un tambour creux (18) adap- 
te pour tourner autour de son axe af in d'amener 
successivement les blisters (30) dans leur posi- 
tion de percage, la surface lateraie du tambour 
(18) presentant des logements equidistants (20) 
communiquant avec I'interieur du tambour (1 8) et 
agences pour recevoir les blisters (30) de la ban- 
de de blisters (60), cette derniere etant enroulee 
surau moins une certaine partie du tambour (18) 
lorsqu'elle est inseree dans I'inhalateur (10), le 
canal de connexion (22) etant dispose a I'interieur 
du tambour (18), et I'extremite (40) dudit canal 
(22) vers laquelle est orientee la concavite de la 
coupe (46) etant dans une position correspon- 
dant a la position de percage. 

4. Inhalateur selon la revendication 3, caracterise 
en ce que le moyen de percage de blister consiste 
en un poincon ou une pointe (62) dispose(e) 
coaxielement a I'interieur de la partie buccale 
(54) et mobile axialement dans les deux sens. 

5. Inhalateur selon la revendication 4, caracterise 
en ce que le poincon ou la pointe (62) est solidaire 
du canal de sortie (82), ce dernier pouvant se de- 
placer axialement dans les deux sens pour percer 
le blister (30) situe en position de percage. 
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7. 



8. 



9. 



30 



35 



40 



45 



50 



55 



Inhalateur selon Tune quelconque des revendica- 
tions precedentes, caracterise en ce qu'un 
moyen gen6rateur de tourbillon (78) est prevu 
dans le canal de sortie (82). 5 

Inhalateur selon la revendication 6, caracteris§ 
en ce que le moyen generateur de tourbillon 
consiste en une helice fixe agencee coaxiale- 
ment par rapport au canal de sortie (82) et portee 10 
par un axe coaxial. 

Inhalateur selon Tune quelconque des revendica- 
tions prec6dentes, caracteris6 en ce que la ban- 
ds de blisters (60) comprend sur un ou ies deux 15 
bonds une serie d'entailles equidistantes (68) 
dans lesquelles viennent s'engager der dents 
d'entratnement (70) correspondantes prevues 
sur le tambour (18). 

20 

Inhalateur selon Tune quelconque des revendica- 
tions 1 a 8, caracterise en ce que le premier blister 
de la bande de blisters (60) qui est insere dans 
('inhalateur est un faux blister (30*), qui est moins 
en saillie que Ies autres blisters (30). 25 
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